Simultaneous observations by Helios-1 and Helios-2 over fcur solar rotations, between Jan. 20 and May 23, 1976 , were used to determine the latitudinal dependence of the polarity of the interplanetary magnetic field within ± 7.23 0 of the solar equator and within 1 AU. The longitudinal and latitudinal positions of the sector boundary crossing are consistent with a warped sector boundary which extended from the sun to 1 AU and was inclined x 10 0 with respect to the heliographic equator. This is consistent with simultaneous Pioneer 11 observations, which showed unipolar fields at latitude ^ 16 0 at heliocentric distances greater than 3.5 AU. Two sectors were observed at southern latitudes; however, four sectors were observed a t northern latitudes on two rotations, indicating a distortion from planarity of the sectory boundary surface. (sector boundaries, solar wind, magnetic fields). structure of the interplanetary magnetic field (IMF, hereafter). Schulz (1973) and morp) recently Levy (1976) and Alfven (1977) proposed that the sector pattern is due to a near-equatorial, warped (non-planar) surface or current layer (similar to the skirt of a spinning ballerina) separating two solar hemispheres of opposite field polarities. In this picture the observed field polarity is determined by the position of the observing spacecraft relative to the current layer and not only the latitude relative to the equatorial plane. In this model,the IMF is considered to be a simple extension of a general dipole-like field of the Sun; hence inward (outward) field lines would be expected at high negative (positive) heliographic latitudes during this part of the solar cycle.
The Schulz -Levy-Al fven model is grossly consistent with the latitudinal dependence of the IMF polarity observed by Rosenberg and Coleman,1969 and Rosenberg, 1975) , and it is strongly supported by the experimental observations performed by Pioneer 11 after its encounter with Jupiter. Smith et al., (1978) and Smith (1979) , considering quick look data samples of the IMF, showed an almost total absence of inward field lines at 16 0 above the solar equatorial plane.
In this paper we compare the IMF polarities measured simultaneously by the University of Rare/GSFC magnetometer on the solar probes Helios 1 acid 2 in the period Jan. 20 through May 23, 1976, which roughly corresponds to the primary mission of Helios 2. our high resolution and nearly complete data coverage provide a unique opportunity to study the near-Sun region at the time when Pioneer 11 was monitoring the interplanetary medium with lower resolution and at larger heliocentric distances and latitudes. The The IMF observations made by Helios-1 and -2 and their relationship to the stream structure and the coronal holes pattern have been already discussed in papers by Mariani et al., (1978a Mariani et al., ( , 1978b ; Burlaga et al., (1978b); and Villante et al., (1978) . These papers also give details about spacecraft trajectories, instrumentation and data reduction. (aS/C/B). When the spacecraft is at the equator, f = 0.5, and when its latitude is > 9, the spacecraft would see only one polarity.
Two sectors were observe on rotations 1 and 2 when Helios-1 and -2 were at heliographic latitudes between a S/C 5.0° and a S/C -7.23°.
During the whole solar rotation identified by the arrows in Figure 2 The scatter of points in Figure 3 about the sine curve is real, and it suggests the existence of small local distortions of the sector boundary.
In particular, a distortion must be assumed to account for the 4-sector pattern observed at northern latitudes; a relatively small distortion mould suffice. Figure 4a shows a 3-dimensional viow of the hypothetical undistorted boundary surface with respect to the sun. 'The principal conclusions of our investigation are as follows:
1. Helios observations confirm (see also Villante et al., 1978) that the latitudinal dependences of the IMF polarity extend to the inner solar system, and they show that the longitudinal widths of the unipolar regions were independent of the heliocentric distance.
2. 'The percentage of field lines of a given polarity, and the latitudes and longitudes of the projected sector boundary crossings, are consistent with a sector boundary surface that was nearly planar and inclined aboi:t lo o with respect to the heliographic equator. miis is consistent with simultaneous Pioneer 11 observations made beyond 5 AU, which showed unipolar fields at a latitude of 160.
3. The projection of the IMF polarities to the sun shows that on two rotations twti regions of dominant polarity were observed several degrees below the solar equatorial plane, whereas four regions of dominant polarity were observed several degrees above the plane at the same time. 'This can be explained by pustulating a distortion in the sector boundary surface at positive latitudes.
We caution that a plane sector boundary surface is just one of the possible models which can be invoked to interpret the IMF polarities. For example, in previous papers (Villante et al., 1978; s^rlaga et al., 1978b) , we reported detailed evidence for a clear correspondence between the IMF polarities and the corresponding coronal holes pattern •c uring the primary mission of Helios i t namely Dec. 79 through April 75. Such a correspondence has also been discussed by other authors (see the review by Hundhausen, 1977) . Burlaga et al., (1978a) 
